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Introduction
Breast cancer is the most common cancer in women worldwide. In 2012, nearly 1.7 million new cases were diagnosed. 1 Tamoxifen is commonly used for the treatment of estrogen receptorpositive breast cancer in pre-and postmenopausal women. As a selective estrogen receptor modulator (SERM), tamoxifen acts as an antiestrogen in breast cancer tumors. The recommended duration of tamoxifen as adjuvant therapy is at least 5 years (daily dose of 20 mg) to reduce the risk of recurrence.
2 To achieve this treatment goal, therapeutic steadystate plasma concentration of endoxifen (the active metabolite of tamoxifen) should be met. 3 Therefore, adherence to daily intake of tamoxifen is crucial. 4, 5 The World Health Organization has defined adherence as "the extent to which a person's behaviour corresponds with agreed recommendations from a health care provider. " 6 Within this definition, the patient is seen as an active partner in therapy.
Ensuring adherence during long-term oral treatment seems to be an unmet medical challenge. 7 Previous studies showed that adherence to tamoxifen is often suboptimal, ranging from 53% to 86%. 8 Patients either intentionally interrupted the treatment or unintentionally forgot to take their medication. Several factors associated with suboptimal adherence in tamoxifen treatment have been reported, such as patientrelated factors (patient beliefs and knowledge regarding recurrence risk 9 ) and therapy-related factors (duration, side effects 10 ) and health care system factors (unsatisfactory patient-health care provider relationship 11 ). Poor adherence in long-term treatments can cause poor clinical outcomes and increased health care costs 12, 13 and thus needs to be prevented. In Germany, tamoxifen is prescribed by the treating physician, usually a gynecologist, in the primary care setting. The prescription is then filled (i.e., the original drug package of the pharmaceutical company is dispensed) by any community pharmacy of the patient's choice, generally without any specialization. There is also no standardized pharmacist-physician collaboration.
The aim of this study was to assess the impact of health care providers (physicians and pharmacists) on patients' adherence in Germany, particularly the role of pharmacists within the interdisciplinary team guiding patients' tamoxifen treatment.
Methods
We conducted a cross-sectional pilot study to analyze patients' , physicians' and pharmacists' views on tamoxifen adherence. For this purpose, we developed 3 population-specific questionnaires for breast cancer patients, physicians and pharmacists. The comprehensibility of the questionnaires was piloted with 15 patients, 4 physicians and 5 pharmacists; the questionnaires were revised accordingly.
The study included patients who were on tamoxifen treatment at the time of the study or had been previously treated. Eligible patients
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were ≥18 years, female and with sufficient written and oral knowledge of the German language. Physicians and pharmacists were included if they stated they were involved in patients' tamoxifen therapy, issued tamoxifen prescriptions or dispensed tamoxifen to patients. Written informed consent was obtained from all participants prior to the survey.
Data collection occurred between August and October 2016. For patient recruitment, 25 gynecological and oncological practices; 6 breast centres; 56 pharmacies in or near Berlin, Germany; and the Berlin chamber of pharmacists were visited. Additionally, online forums and various support groups were contacted to recruit patients. Physicians and pharmacists were addressed via personal contacts in breast centres, gynecological and oncological practices and pharmacies.
The patients' survey was divided into 4 parts: part 1 included questions regarding the patient-physician relationship. Part 2 contained questions regarding the patient-pharmacist relationship. Part 3 focused on assessing patients' experience with tamoxifen therapy, adherence (i.e., number of daily tamoxifen doses intentionally not taken/forgotten in the last months) and reasons for lack of adherence to tamoxifen therapy. Part 4 collected demographic data, tamoxifen treatment duration, therapy setting and the number of regular concomitant drugs.
Physicians' and pharmacists' surveys were divided into 4 parts: parts 1 and 2 contained questions on patients' tamoxifen adherence, suspected factors promoting or hindering adherence, the current situation of adherence management and strategies to improve adherence. Part 3 included questions regarding interactions between pharmacists and physicians about tamoxifen and adherence. Part 4 covered questions regarding a physician's/pharmacist's specialization and the number of his or her regular supervised tamoxifen patients.
Parts of the questions in the 3 surveys were harmonized to allow for comparison between patients' , physicians' and pharmacists' answers ( Figure 1 ). For example, all 3 groups were asked these 3 questions adapted to their perspective: 1) "How do you rate (your/the patient's) tamoxifen adherence?" 2) "Do you talk about tamoxifen adherence with your physician or pharmacist/ with your patient during consultation?" and 3) "Do you think consultation is a strategy to increase adherence?" Good adherence was defined as >80% intake. 14 The questionnaires contained open and closed questions. Responses were allowed as multiple-choice, 5-point Likert scales (never, rarely, occasionally, often, always) and/or free text. The survey was offered online via the tool "UmfrageOnline" (https://www.umfrageonline .com) and paper based. The evaluation was performed anonymously.
Using Microsoft Excel (version 2016), baseline data were presented as percentages or medians (range). The results of the survey questions were described as absolute numbers and/or relative frequencies (%).
Results
A total of 198 patients, aged 32 to 84 years (median: 58.4 years), participated and completed all or more than 2 parts of the survey. Approximately 80% (n = 161) of the participating patients were recruited from gynecological and oncological practices. The remaining 20% (n = 37) of the participants took part via online forums and support groups.
The response rates of the survey by physicians and pharmacists were 12.9% (n = 4) and 28.6%, respectively (n = 16).
Adherence
All participating patients reported that they had taken tamoxifen on >24 days within the last month (i.e., >80%). Thus, all patients were considered adherent. The intentional interruption rate of tamoxifen intake was very low: only 1 patient stated that she had not taken her medication for more than 7 days during the previous month.
Participating physicians estimated patients' tamoxifen adherence to be 83%, while pharmacists' estimation was lower, with 72% ( Figure 1a) .
With respect to persistence, 5 patients (2.7%) stated that they had interrupted their daily intake for more than 5 days. Seven patients (3.8%) completely stopped the therapy (4 of these in agreement with their physician).
Patients stated that suboptimal adherence resulted from unintentionally forgetting the intake (20.5%), especially on weekends/holidays or on busy days, and intentionally interrupting the therapy because of fear of side effects (up to 5.8%). Trust in tamoxifen therapy (80.7%, n = 155) was mentioned by patients as the most RESEARCH BRIEF common reason for good adherence. Regular treatment consultations were listed by 42.7% patients (n = 82) as the second most common strategy for good adherence.
Role in the interdisciplinary team
As the first point of contact to seek medical advice during their tamoxifen therapy, the patients named the physician (81.2%; n = 121), the Internet (10.1%, n = 15) or support groups/ forums (4.70%, n = 7). The pharmacist was only named as the second choice after the aforementioned contact points (25%, n = 23). Figure 1b shows that 43.1% of the patients (n = 85) talked to their physicians always to often about adherence, whereas 33.5% of the patients (n = 66) stated rarely to never. Of the patients (n = 142), 73.6% stated that they take the initiative to ask for information during the consultation. From the perspective of the physicians, nonadherence was addressed always to often (75%; n = 3) or rarely to never (25%; n = 1).
According to 77.3% of the patients (n = 150), adherence is rarely or never a topic during counselling in the pharmacy (Figure 1b) . Most pharmacists (66.7%; n = 10) confirmed this; 35.9% (n = 69) of patients stated that they specifically asked for information in the pharmacy and 71% of patients (n = 137) said that the pharmacists offered no consultation at all with respect to their tamoxifen therapy. Figure 1c shows that 43% of the patients (n = 82) believe regular followups and therapy consultations would help them to remain adherent. All physicians and 75% of 
In general, attending physicians and pharmacists were rarely to never in contact with each other (physicians: 100%, n = 4; pharmacists: 67%; n = 10) (Figure 1d ). Patient adherence was rarely to never a central topic of this exchange (physicians: 100%; n = 4; pharmacists: 87%; n = 13).
Adherence strategies
More than half of the patients used strategies or tools to manage their medication intake. Most patients (68.1%; n = 126) applied cue-dosing (linking the intake with activities of everyday life), while others used reminder devices (19.5%; n = 36) like alarm clocks, pill counting (12.4%; n = 23) or pillboxes (11.4%; n = 21).
Half of the physicians considered the cue-dosing strategy to be useful, while most pharmacists thought reminder devices were a useful strategy to enhance adherence to daily tamoxifen intake.
Moreover, 6 patients independently suggested calendar blisters to improve adherence. One pharmacist also mentioned this strategy.
Discussion
To ensure full adherence of the patient to the tamoxifen treatment, a good and trusting relationship between patients and their health care providers is a key. We conducted a survey to assess patients' , physicians' and pharmacists' relationships and roles in the management of tamoxifen treatment and adherence in Germany. Our cross-sectional pilot study showed that patients' self-reported adherence was high. Eight of 10 patients stated that they primarily consult their physician for tamoxifen-related questions. Pharmacists do not seem to play an important role in tamoxifen treatment management in Germany-they were only occasionally/rarely consulted by patients or physicians with respect to this topic. In addition, the pharmacists stated that they do not actively offer consultation and do not see themselves as an important part of the interdisciplinary health care team to support a patient's tamoxifen treatment.
Role of the pharmacist in the interdisciplinary team
Confidence in the therapy motivated most patients (80.7%, n = 155) to adhere to daily tamoxifen intake. Regular consultations were the second most popular reason for increased adherence. Although the pharmacists recognized consultation as a good adherence support strategy, it was surprisingly rarely applied or offered in the pharmacy (and the majority of patients did not think it was important). Only one pharmacist addressed adherence always to often during his or her consultation. Pharmacists in Germany do not seem to be an active part of the health care team supporting patients' tamoxifen therapy and adherence. Patients preferred to address their tamoxifen treatment-related questions first to their physician, then to the Internet or support groups and forums, and last to pharmacists. According to the patients, pharmacists have not been specifically educated and trained to guide and support their tamoxifen therapy. Therefore, patients did not have any consulting expectations of the pharmacists (25.1%; n = 37). A few patients (4.8%; n = 7) explicitly stated that "supporting tamoxifen therapy is the task of the physicians. " Some (1.4%; n = 2) criticized that the privacy in the pharmacy was limited compared to the medical practice. The physicians' perspective on the role of the pharmacist within tamoxifen therapy was diverse. Some physicians felt that pharmacists only have consulting competence in the sale of over-the-counter drugs. Only 1 physician recognized the pharmacist as a valuable partner within tamoxifen therapy, providing important information (e.g., on its appropriate use, drug-drug interactions, adverse events and adherence support). Interestingly, pharmacists themselves considered their role to be "minor" and seemed unwilling to take responsibility for tamoxifen therapy.
Potential perspective for the pharmacist
Pharmacists need to recognize their potential to detect and improve patients' adherence and thus clinical outcomes. 15 Pharmacies can be the first easily accessible contact for tamoxifen therapy guidance: they are frequently visited 16 and no appointments are necessary. Most pharmacists would be motivated to offer special additional services, such as follow-ups, if reimbursed. Pharmacists could improve their minor role by taking more responsibility for consultation, medication management and therapy support. They should be encouraged to actively and directly offer tamoxifen counselling for the patient and communicate more closely with physicians to improve patients' outcomes. However, the pharmacist, especially in Germany, needs to RESEARCH BRIEF raise the awareness of patients, the public and physicians for the pharmacist as a drug specialist.
Pharmacists do need not only knowledge about the medication itself but also communication skills. Therefore, the fundamentals of this competence need to be an essential part of pharmacy training. In Germany, only a few universities offer patient counselling seminars during pharmacy studies. Positive examples are the Medication Management Centre at the Freie Universitaet Berlin 17 and similar projects at university hospitals, for example, in Mainz 18 (initiated by hospital pharmacy) and Bonn 19 (initiated by the Institute of Pharmacy)-creating safe environments for students to acquire knowledge, skills and competence in structured medication reviews, professional communication and long-term medication management, therefore increasing students' ability to promote patients' medication adherence within pharmaceutical care teams. Apart from detailed counselling on the prescribed drugs, every patient with polypharmacy should have a medication plan. This represents a standardized printout that clearly lists a patient's complete medication, including important information on the drug, the dosing regimen and its application. In Germany, a standardized medication plan has been implemented for patients taking ≥3 drugs. 20 It is issued by the physician and can be updated by the pharmacist upon agreement with the patient. This overview for patients might be helpful in improving adherence, but further research is needed. [21] [22] [23] In addition, patient-oriented information sheets, including information about the drug, common side effects, possible drug-drug interactions, behaviour in case of missed/incorrect intake and the importance of regular drug intake could be used to support counselling at the counter. Patients would have the opportunity to read the information or call the pharmacy if uncertain. Also, written information has been shown to improve adherence. 24, 25 Patients' adherence should be monitored to be able to react if inconsistencies occur, which could lead to adverse events. The first step of adherence is collecting the refill of the followup prescription by the patient. If this has not occurred, the pharmacist could flag the patient in the system to alert if a refill is due and call the patient if the prescription is not picked up on time. At the time of refill, the pharmacist could offer a follow-up consultation (i.e., inquire how the patients take their medication, if they have any problems with the daily intake or experience adverse effects). 26 In addition, from a pharmacoeconomic perspective, medication adherence management is an important "waste-reducing" intervention to save costs 27 (and at the same time to improve treatment success). The economic loss due to nonadherence or discontinuation in oral anticancer treatment is a topic of current investigations, and cost-containment strategies have been proposed, highlighting the active involvement of qualified health care staff. 28 Best-case examples in pharmacy practice show that pharmacists can take an active and responsible role in the care of breast cancer patients. One of them is Melanie Danilak, who initiated pharmacy practice in a multidisciplinary outpatient breast cancer clinic at the Cross Cancer Institute in Alberta, Canada. 29 Another example is a community pharmacy in Berlin, Germany, that collaborates with gynecologists and oncologists. 30 The pharmacists are specialized in oncology and offer individual patient education, drug interaction checks and structured discussions with the treating physicians on a patient's pharmacotherapy. This bestpractice model could serve as a role model for standard of care in Germany. Overall, to play an active role in patient care, pharmacists must take the initiative to learn about these important therapies and how they can help their patients (this is the hallmark of a professional) (Box 1). As easily accessible health care
BOX 1 Recommendations
To improve the quality of patient care and to enhance the knowledge of your patients on their medication: 1. Take initiative and be part of the health care team 2. Actively offer consultation
• Discuss the patient's medication plan (e.g., using the German National Medication Plan)
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• Provide patient-oriented information sheets 3. Maintain discretion when talking to your patient regularly 4. Include patients in decisions 5. Take your time consulting your patient providers, they can be the first contact point. To address patients' needs, they should create a private pleasant environment during the consultation by providing discretion and offering enough time.
Challenges and limitations of the performed study
Adherence was reported or estimated by almost all participants as good (>80%). However, it is important to mention that response bias most likely influenced the power of this aspect in the study. Almost 70% of patients were recruited by 1 physician, and presumably patients with a positive attitude towards their medication were more willing to participate. To overcome response bias due to self-reported adherence, 31 future studies could integrate more objective adherence measurement methods, for example, pill counting or analyzing the prescription data in pharmacies (the actual prescription collection rate).
Currently, no gold standard exists for adherence measurements 32, 33 and no robust factors that reliably predict adherence. 34 Thus, measurements of adherence remain a poor estimate of a patient's actual behaviour. One limitation of this study was the small sample size of health care providers: physicians (n = 4) and pharmacists (n = 16). Therefore, the results of these 2 populations can only give a first impression, and further studies should focus on them.
Conclusion
The responses from the survey showed that the pharmacist is not yet part of the interdisciplinary team to support and guide tamoxifen therapy in Germany. Thus, to be recognized as a valuable partner within the interdisciplinary health care team, pharmacists need to actively offer consultation and take responsibility for patients' medication management to improve adherence. 
